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(54) CHEMICAL MECHANICAL POLISHING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly polish the 
inside of a surface of a wafer 16, by applying pressure to 
a polishing pad partially considering the condition of the 
surface of the wafer 16, while the initial warpage and 
deformation of the wafer 16 are kept, in chemical 
mechanical polishing equipment for polishing the wafer 
16. 

SOLUTION: The wafer 16 is held by a wafer holder 1 , 
while the initial deformation and amount of warpage are 
kept constant. Tubes 4 which press partially the 
polishing pad 3 considering the condition of the surface, 
such as unevenness of the surface of the wafer are 
installed. The inside of the surface of the wafer is 
polished uniformly by controlling pressure loading of the 
tubes 4. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rear face of a semi-conductor wafer is laid in a flat field. Said wafer holder rotated while 
carrying out semi-conductor wafer maintenance, The scouring pad which contacts the front face of said 
semi-conductor wafer, and grinds said semi-conductor wafer, The substrate put on the rear face of this 
scouring pad, and two or more pressurization devices in which each of the part of said wafer 
corresponding to a concentric circle field is pushed while being arranged to two or more concentric 
circle fields of said scouring pad through said substrate, Chemical machinery polish equipment 
characterized by having the surface plate which carries upwards the member which piles up the 
pressurization control section which controls each of the thrust of these pressurization device 
independently, and said scouring pad and said substrate, and attaches said pressurization device in a 
front face. 

[Claim 2] Chemical machinery polish equipment according to claim 1 characterized by forming the slit 
of a concentric circle in the boundary of said concentric circle field contiguous to the rear face of said 
scouring pad. 

[Claim 3] Chemical machinery polish equipment according to claim 1 or 2 characterized by having the 
pressure sensor which inserts and is full between said substrates and said pressurization devices. 
[Claim 4] Said pressurization device is claim 1 characterized by being a tube-like elastic member, and 
chemical machinery polish equipment according to claim 2 or 3. 

[Claim 5] Said pressurization device is claim 1 characterized by being a bellows-like elastic member, 
and chemical machinery polish equipment according to claim 2 or 3. 

[Claim 6] Said pressurization device is claim 1 characterized by being an air cylinder, and chemical 
machinery polish equipment according to claim 2 or 3. 

[Claim 7] Said pressurization control section is claim 4 characterized by having the throttle valve which 
controls the pressure of the air supplied to said pressurization device, and chemical machinery polish 
equipment according to claim 5 or 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chemical machinery polish equipment which grinds 
and carries out flattening of the irregularity in the insulator layer, wiring film, and semi-conductor film 
which are formed in one principal plane of a semi-conductor wafer. 
[0002] 

[Description of the Prior Art] In recent years, an insulating layer and a wiring layer are repeated to the 
field of a semi-conductor wafer (it is only called a wafer below) with integration of a semiconductor 
integrated circuit at a multilayer, and it came to carry out the laminating. However, whenever it carried 
out the laminating of these insulating layers or the wiring layer, irregularity arose on that front face, and 
there was a problem that this irregularity could not be covered, in the depth of focus which an aligner 
has. Generally flattening by the chemical machinery polish approach was used as an approach of solving 
this problem. 

[0003] It was made to rotate, having pressurized the rear face of a wafer with fixed gas pressure, and 
supplying [ had the surface plate which stuck the scouring pad, are a wafer holder holding a wafer, 
contacted the wafer to the scouring pad of a surface plate, supplied gas from the core of a wafer holder, ] 
polish liquid, and this chemical machinery polish equipment was grinding the wafer. However, the load 
concerning a wafer side does not not necessarily have homogeneity, and, many moreover, there is a 
problem [ direction / near the edge of a wafer / amount / of polishes ] that dispersion is large, from near 
the core of a wafer. 

[0004] An example of the chemical machinery polish equipment which solves this problem is indicated 
by JP,1 1-1 56698, A. This indicated chemical machinery polish equipment divides a pressure gas pipe 
into two or more branch pipes. Form a pressure controller in each branch pipe, and said branch pipe is 
arranged in the polish base material which is a wafer holder. The back taper hole C corresponding to the 
core of a wafer, the back taper hole A corresponding to the periphery of a wafer And it considers as the 
back taper hole B corresponding to the pars intermedia, and said branch pipe is connected to each back 
taper hole, each pressure controller is adjusted, and it is characterized by planning the load to the rear 
face of a wafer to homogeneity. 
[0005] 

[Problem(s) to be Solved by the Invention] However, to the wafer, it has kneaded often on which it 
crawls on the whole according to deformation of curvature etc. from the first. Thus, when there is 
curvature, with the gas pressure of arbitration, gas pressure is absorbed by the pressure to which push 
****** also corrects curvature, and the actual pressure within a wafer side does not become 
homogeneity from the rear face of a wafer. For this reason, it is difficult to carry out flattening of the 
irregularity within a wafer side uniformly. 

[0006] And when a wafer is removed after polish, the curvature of the corrected wafer carries out 
springback, the wafer had return in the original condition, the wafer which must have been ground 
evenly will have curvature, and there is a problem of bringing trouble after that to a process. 
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[0007] Therefore, the purpose of this invention is to offer the chemical machinery polish equipment 
which maintains first stage-curvature and deformation of a wafer, considers the condition on the front 
face of a wafer, gives a pressure for a scouring pad partially, and grinds the inside of a wafer side to 
homogeneity. 
[0008] 

[Means for Solving the Problem] The description of this invention lays the rear face of a semi-conductor 
wafer in a flat field. Said wafer holder rotated while carrying out semi-conductor wafer maintenance, 
The scouring pad which contacts the front face of said semi-conductor wafer, and grinds said semi- 
conductor wafer, The substrate put on the rear face of this scouring pad, and two or more pressurization 
devices in which each of the part of said wafer corresponding to a concentric circle field is pushed while 
being arranged to two or more concentric circle fields of said scouring pad through said substrate, It is 
chemical machinery polish equipment equipped with the surface plate which carries upwards the 
member which piles up the pressurization control section which controls each of the thrust of these 
pressurization device independently, and said scouring pad and said substrate, and attaches said 
pressurization device in a front face. 

[0009] Moreover, it is desirable to form the slit of a concentric circle in the boundary of said concentric 
circle field contiguous to the rear face of said scouring pad. Furthermore, it is desirable to have the 
pressure sensor which inserts and is full between said substrates and said pressurization devices. 
[0010] On the other hand, as for said pressurization device, it is desirable that it is a tube-like elastic 
member, is a bellows-like elastic member, or is an air cylinder. And as for said pressurization control 
section, it is desirable to have the throttle valve which controls the pressure of the gas supplied to said 
pressurization device. 
[0011] 

[Embodiment of the Invention] Next, this invention is explained with reference to a drawing. 
[0012] Drawing 1 is the partial fracture sectional view showing the chemical machinery polish 
equipment in the gestalt of 1 operation of this invention, and is **. The wafer holder 1 rotated in the 
direction of an arrow head while this chemical machinery polish equipment sticks the rear face of a 
wafer 16 to the back up plate 13 with a flat field and holds the appearance of a wafer 16 by the retainer 
ring 12, as shown in drawing 1 , The scouring pad 3 which contacts the front face of a wafer 16 and 
grinds a wafer 16, and the substrate 5 put on the rear face of this scouring pad 3, Two or more tubes 4 
which push each of two or more concentric circle field parts of a scouring pad 3 through a substrate 5, 
The pressurization control section 10 which controls independently each of the pressure controllers 11a, 
1 lb, and 11c which are the throttle valves which adjust the pressure of the gas supplied to these tubes 4, 
It has the surface plate 2 which is made to put upwards the member which piles up a scouring pad 3 and 
a substrate 5, and attaches two or more tubes 4 in a front face. 

[0013] Moreover, the appearance of a surface plate 2 is manufactured with the rigid larger, high 
ingredient than the appearance of the wafer holder 1 . And it can rock now to radial to the rotating wafer 
16. Moreover, the nozzle (not shown) is prepared so that a slurry may be dropped at the scouring pad 3 
exposed from the wafer 1 6 shown with a two-dot chain line. Furthermore, the slits 7a and 7b of a 
concentric circle are formed in the boundary of the concentric circle field which adjoins the rear face of 
a scouring pad 3 so that it may be easy to transform a scouring pad 3 with the swelling of a tube 4. In 
addition, a scouring pad 3 uses foaming polyurethane material as usual, and it is [ a substrate 5 ] more 
desirable than foaming polyurethane to use rubber with a degree of hardness. 

[0014] On the other hand, it has the pressure sensors 6a, 6b, and 6c which insert between a substrate 5 
and a tube 4 and are full, and the thrust of each tube 4 can be measured independently. And pressure 
controllers 11a, lib, and 1 lc are independently controlled by the pressurization control section 10, and 
the thrust to each part of the concentric circle field of a wafer 16 is adjusted. 
[0015] Drawing 2 is drawing showing the profile on the front face of a wafer. Before grinding this 
chemical machinery polish, it needs to investigate the surface state of the wafer 16 attached in the wafer 
holder 1 . As shown in drawing 1 , this is made to move the laser interferometers 8, such as Fizeau, to 
radial [ of a wafer 16 ], and the front face of a wafer 16 is scanned to it. The profile of the front face of 
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the wafer 16 picturized by this by the display 9 which is a display is in the condition that the core of a 
wafer 16 is a crest, as shown in drawing 2 . 

[0016] In this case, pressure controller 1 lc is adjusted and the gas pressure supplied to the tube 4 
corresponding to the core of the wafer of drawing 1 is raised. And the pressure is measured by pressure- 
sensor 6c. 

[0017] And as a wafer 16 is dropped and it is shown in a two-dot chain line, it grinds by pushing a wafer 
16 against the scouring pad 3 which the core was able to heap up. And after predetermined time amount 
polish, the wafer holder 1 is raised again and the front face of a wafer 16 is scanned with a laser 
interferometer 8. And according to the profile on the front face of a wafer obtained at this time, the 
pressure of the tube 4 corresponding to climax is adjusted, the wafer holder 1 is dropped, and a wafer 16 
is pushed against a scouring pad 3, and is ground again. 

[0018] Thus, the amount of polishes within a wafer side is made to homogeneity by changing the degree 
of adhesion of a scouring pad and a wafer into arbitration in a wafer side, maintaining the initial state of 
a wafer without correcting the curvature in early stages of a wafer 16, and deformation by the pressure. 
[0019] Drawing 3 is drawing showing a surface plate, in order to explain the example of a complete- 
change form of the pressurization device which is the tube of drawing 1 . The pressurization device in 
this chemical machinery polish equipment provides the bellows 14 instead of the tube of drawing 1 , as 
shown in drawing 3 . others are the same as drawing 1 — **. And the same thing as drawing 1 makes the 
sign number the same. 

[0020] In addition, since pressurization actuation is the same as the gestalt of the above-mentioned 
operation on actuation of the chemical machinery polish equipment which used this bellows 14, and the 
partial target of a scouring pad 3, explanation is omitted. 

[0021] Drawing 4 is drawing showing a surface plate, in order to explain the modification of others of 
the pressurization device which is the tube of drawing 1 . The pressurization device of the surface plate 
2 in this chemical machinery polish equipment has formed the change-over valve 17 which switches the 
airport of the ring-like air cylinders 15a, 15b, and 15c and air cylinders 15a, 15b, and 15c. 
[0022] Actuation of the pressurization device using this air cylinder differs from actuation of the 
pressurization device in the gestalt of the above-mentioned operation a little. That is, as shown in 
drawing 2 , the front face of a wafer enlarges welding pressure of the scouring pad 3 of a center section, 
when the core has swollen. Back pressure is applied to this so that switch an airport by the change-over 
valve 17, and compressed gas is first supplied to ** of the air cylinder 15c bottom corresponding to the 
center section of the scouring pad 3, the center section of the scouring pad may be swollen, compressed 
gas may be supplied to ** of the air cylinder top corresponding to the pars intermedia and periphery of a 
wafer and the center section of the scouring pad 3 may not be followed. 

[0023] In addition, when increasing the welding pressure of the pars intermedia of a wafer, air cylinder 
15b corresponding to the pars intermedia of a wafer is operated, an airport is switched by the change- 
over valve 17, and compressed gas is supplied to ** of the air cylinderb [ 15 ] and 15a top corresponding 
to the center section and periphery of a wafer. Of course, the thrust to a wafer detects a pressure by 
pressure-sensor 6c, and adjusts it by pressure controller lib. 
[0024] 

[Effect of the Invention] As explained above, this invention holds a wafer, keeping first stage- 
deformation and the amount of curvatures constant, according to surface states, such as irregularity on 
the front face of a wafer, is that of ** which can control welding pressure for a scouring pad partially, 
can grind the inside of a wafer side to homogeneity, and is effective in improvement in quality being 
obtained. 
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